Center for BioModular Microsystems
(www . Isu.edu/cbmm)

'é,'}'gﬁ.fg%, Goal for our BRP: Develop modular, high throughput polymer-
ICROSYSTEMS . . g . wps

based microfluidic devices for molecular profiling of colorectal
cancers (funded — 1999).
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ACCOMPLISHMENTS >35 publications; support of 8 Ph.D.s, 7 M.S., 1 RA; minority
supplements; new efforts: R21/R33 - microsystems for breast cancer; NSF EPSCoR -
infrastructure developmental award (microsystems resource center).

INSTITUTIONAL COMMITMENTS: New building; State support of new technicians
(electronics and micromilling); new major equipment; X-ray lithography at CAMD
(www.camd.lsu.edu); expansion into nanofabrication.




Microfabrication: Creating new tricks
for well-defined techniques

Ultra-fast PCR

Label-less Readout

Contact Conductivity

Ladder 1000 bp 500 bp

1000 S
825
Pt electrodes / 650
(80x80 um)
eal Time PCR 500 s
- . ’ 475
F ' 300 e
95°C i
0 72°C INPUT °] -20 cycles in 1.7 min (500 bp)

R T T T -20 cycles in 3.9 min (1000 bp)

Cycle Number



PNIPAM Thermally Responsive |

T=22°C

PMMA
o
a-
v
PMMA
o
ar

Hydrophilic
Swollen

|
|
(@]
X
|
O__ A
F07°
| (@]
(@]
k-
(@)
OO |
|
(@]
k-
|
(@) _
F9=°
(@)
I

- <
pgd —CHZ—(|:—NH-O||gO ZHN-OllgO
- <
0 s CH,
Hydrophobic T=40C E o
Collapsed
—CHZ—C|2—NH-0Iigo
o CH,

Fluorescence Image of Microfluidic Array

1205 1500

910




Thematic Organization for BRP Renewal:
Real-Time Molecular Forecasting
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Molecular Profiling for Early Detection
. (PCR/PCR/FEN-LCR-spFRET)

SRR Goal: Screen for many mutations in rare cells from mixed populations.
Required — high specificity; high sensitivity.
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